Formation and utilization of methionine by rat liver cells in culture.
The enzyme N5-methyltetrahydrofolate:homocysteine methyltransferase (methionine synthetase) catalyzes the synthesis of methionine from homocysteine. Methylcobalamin is a cofactor for the reaction. The effects of methionine deprivation and methylcobalamin supplementation on the growth of normal and transformed rat liver epithelial cell lines were determined using growth constants to quantitate cell proliferation. No marked specific requirement by the transformed cell lines for methionine relative to leucine was observed. A sigmoidal relationship, however, was found to exist between growth constants and the logarithms of the amino acid concentrations for both normal and transformed cells. Methylcobalamin stimulated the growth rates of the normal and transformed liver cells in methionine-deficient, homocysteine-containing medium. Growth on methionine was not increased by the addition of methylcobalamin. The growth constants for two normal, two spontaneously transformed, one chemically transformed, and one tumor cell line grown in medium in which methionine was replaced by homocysteine were found to be proportional to the level of methionine synthetase. The results demonstrate the utility of growth quantitation to study the methionine dependency of transformed cells.